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3. The X-ray control shall provide visual indication observable at or from the operator’s pro-
tected position whenever X-rays are produced.  In addition, a signal audible to the operator shall indi-
cate that the exposure has terminated.

(3) Automatic exposure controls.  When an automatic exposure control is provided:
1. Indication shall be made on the control panel when this mode of operation is selected;
2. If the X-ray tube potential is equal to or greater than 50 kVp, the minimum exposure time for

field emission equipment rated for pulsed operation shall be equal to or less than a time interval equiva-
lent to 2 pulses;

3. The minimum exposure time for all equipment other than that specified in 41.1(6)“b” (3)“2”
shall be equal to or less than one-sixtieth second or a time interval required to deliver 5 mAs, whichever
is greater;

4. Either the product of peak X-ray tube potential, current, and exposure time shall be limited to
not more than 60 kWs per exposure, or the product of X-ray tube current and exposure time shall be
limited to not more than 600 mAs per exposure except that, when the X-ray tube potential is less than
50 kVp, the product of X-ray tube current and exposure time shall be limited to not more than 2000
mAs per exposure; and

5. A visible signal shall indicate when an exposure has been terminated at the limits required by
41.1(6)“b” (3)“4,” and manual resetting shall be required before further automatically timed expo-
sures can be made.

(4) Reproducibility.  With a timer setting of 0.5 seconds or less, the average exposure period (T)
shall be greater than or equal to five times the maximum exposure period (Tmax) minus the minimum
exposure period (Tmin) when four timer tests are performed:

T � 5 (Tmax – Tmin)

(5) Exposure duration (timer) linearity.  For systems having independent selection of exposure
time settings, the average ratios (X1) of exposure to the indicated timer setting, in units of C kg-1s-1 (mR/
s), obtained at any two clinically used timer settings shall not differ by more than 0.10 times their sum.
This is written as:

(X1 -  X2) � 0.1 (X1 + X2)

where X1 and X2 are the average C kg-1s-1 (mR/s) values.
c. Source-to-skin distance.  All mobile or portable radiographic systems shall be provided with

means to limit the source-to-skin distance to equal to or greater than 30 centimeters except for veteri-
nary systems.

d. Exposure reproducibility.  When all technique factors are held constant, including control pan-
el selections associated with automatic exposure control systems, the coefficient of variation of expo-
sure for both manual and automatic exposure control systems shall not exceed 0.05.  This requirement
applies to clinically used techniques.
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e. Radiation from capacitor energy storage equipment in standby status.  Radiation emitted from
the X-ray tube when the system is fully charged and the exposure switch or timer is not activated shall
not exceed a rate of 2 milliroentgens (0.516 µC/kg) per hour at 5 centimeters from any accessible sur-
face of the diagnostic source assembly, with the beam-limiting device fully open.

f. Accuracy.  Deviation of measured technique factors from indicated values of kVp and expo-
sure time shall not exceed the limits specified for that system by its manufacturer.  In the absence of
manufacturer’s specifications, the deviation shall not exceed 10 percent of the indicated value for kVp
and 20 percent for time.

g. mA/mAs linearity.  The following requirements apply when the equipment is operated on a
power supply as specified by the manufacturer for any fixed X-ray tube potential within the range of 40
percent to 100 percent of the maximum rated:

(1) Equipment having independent selection of X-ray tube current (mA).  The average ratios (Xi)
of exposure to the indicated milliampere-seconds product (C kg-1mAs-1 (or mR/mAs)) obtained at any
two consecutive tube current settings shall not differ by more than 0.10 times their sum:

X1 - X2 � 0.10 (X1 + X2)

where X1 and X2 are the average values obtained at each of two consecutive tube current settings, or at
two settings differing by no more than a factor of 2 where the tube current selection is continuous.

(2)  Equipment having a combined X-ray tube current-exposure time product (mAs) selector, but
not a separate tube current (mA) selector.  The average ratios (Xi) of exposure to the indicated
milliampere-seconds product, in units of mR/mAs (or C kg-1mAs-1), obtained at any two consecutive
mAs selector settings shall not differ by more than 0.10 times their sum:

X1 - X2  � 0.10 (X1 + X2)

where X1 and X2 are the average values obtained at any two consecutive mAs selector settings, or at two
settings differing by no more than a factor of 2 where the mAs selector provides continuous selection.

(3) Measuring compliance.  Determination of compliance shall be based on 10 exposures taken
within a time period of one hour, at each of the two settings.  These two settings may include any two
focal spot sizes except where one is equal to or less than 0.45 millimeters and the other is greater than
0.45 millimeters.  For purposes of this requirement, focal spot size is the nominal focal spot size speci-
fied by the X-ray tube manufacturer.

h. Additional  requirements applicable to certified systems only.  Diagnostic X-ray systems in-
corporating one or more certified component(s) shall be required to comply with the following addi-
tional requirement(s) which relate to that certified component(s).

(1) Beam limitation for stationary and mobile general purpose X-ray systems.
1. There shall be provided a means of stepless adjustment of the X-ray field.  The minimum field

size at an SID of 100 centimeters shall be equal to or less than 5 centimeters by 5 centimeters.
2. When a light localizer is used to define the X-ray field, it shall provide an average illumination

of not less than 160 lux or 15 foot-candles at 100 centimeters or at the maximum SID, whichever is less.
The average illumination shall be based upon measurements made in the approximate center of each
quadrant of the light field.  Radiation therapy simulation systems manufactured on and after May 27,
1980, are exempt from this requirement.
IAC 4/2/03



Ch 41, p.19Public Health[641]IAC 4/2/03

3. The edge of the light field at 100 centimeters or at the maximum SID, whichever is less, shall
have a contrast ratio, corrected for ambient lighting, of not less than 4 in the case of beam-limiting de-
vices designed for use on stationary equipment, and a contrast ratio of not less than 3 in the case of
beam-limiting devices designed for use on mobile equipment.  The contrast ratio is defined as I1/I2

where I1 is the illumination 3 millimeters from the edge of the light field toward the center of the field;
and I2 is the illumination 3 millimeters from the edge of the light field away from the center of the field.
Compliance shall be determined with a measuring instrument aperture of 1 millimeter in diameter.

(2) Beam limitation and alignment on stationary general purpose X-ray systems equipped with
PBL.  If PBL is being used, the following requirements shall be met:

1. PBL shall prevent the production of X-rays when:
• Either the length or width of the X-ray field in the plane of the image receptor differs, except as

permitted by 41.1(6)“h” (3), from the corresponding image receptor dimensions by more than 3 per-
cent of the SID; or

• The sum of the length and width differences as stated in 41.1(6)“h” (2)“1” above without regard
to sign exceeds 4 percent of the SID;

2. Compliance with 41.1(6)“h” (2)“1” shall be determined when the equipment indicates that the
beam axis is perpendicular to the plane of the image receptor.  Compliance shall be determined no
sooner than 5 seconds after insertion of the image receptor;

3. The PBL system shall be capable of operation, at the discretion of the operator, such that the
size of the field may be made smaller than the size of the image receptor through stepless adjustment of
the field size.  The minimum field size at an SID of 100 centimeters shall be equal to or less than 5
centimeters by 5 centimeters;

4. The PBL system shall be designed such that if a change in image receptor does not cause an
automatic return to PBL function as described in 41.1(6)“h” (2)“1,” then any change of image receptor
size or SID must cause the automatic return.

(3) Beam limitation for portable X-ray systems.  Beam limitation for portable X-ray systems shall
meet the beam limitation requirements of 41.1(6)“a”  or 41.1(6)“h” (2).

i. Tube stands for portable X-ray systems.  A tube stand or other mechanical support shall be
used for portable X-ray systems, so that the X-ray tube housing assembly need not be handheld during
exposures.

j. Systems used in a clinical (nonsurgical) setting shall be restricted to one room within a location
or suite which meets the requirements of 41.1(3)“d.”

41.1(7) Intraoral dental radiographic systems.  In addition to the provisions of 41.1(3) and
41.1(4), the requirements of 41.1(7) apply to X-ray equipment and associated facilities used for dental
radiography.  Requirements for extraoral dental radiographic systems are covered in 41.1(6).  Only
systems meeting the requirements of 41.1(7) shall be used.

a. Source-to-skin distance.  X-ray systems designed for use with an intraoral image receptor shall
be provided with means to limit source-to-skin distance to not less than:

(1) 18 centimeters if operable above 50 kVp, or
(2) 10 centimeters if not operable above 50 kVp.
b. Beam limitation.  Radiographic systems designed for use with an intraoral image receptor shall

be provided with means to limit the X-ray beam such that:
(1) If the minimum source-to-skin distance (SSD) is 18 centimeters or more, the X-ray field, at the

minimum SSD, shall be containable in a circle having a diameter of no more than 7 centimeters; and
(2) If the minimum SSD is less than 18 centimeters, the X-ray field, at the minimum SSD, shall be

containable in a circle having a diameter of no more than 6 centimeters.
(3) The position indicating device shall be shielded and open-ended.  The shielding shall be equiv-

alent to the requirements of 41.1(4)“c.”
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c. Exposure control.
(1) Exposure initiation.
1. Means shall be provided to initiate the radiation exposure by a deliberate action on the part of

the operator, such as the depression of a switch.  Radiation exposure shall not be initiated without such
an action; and

2. It shall not be possible to make an exposure when the timer is set to a “zero” or “off” position if
either position is provided.

(2) Exposure indication.  Means shall be provided for visual indication observable at or from the
operator’s protected position whenever X-rays are produced.  In addition, a signal audible to the opera-
tor shall indicate that the exposure has terminated except in X-ray systems that cannot be altered to
meet this requirement.

(3) Exposure termination.
1. Means shall be provided to terminate the exposure at a preset time interval, preset product of

current and time, a preset number of pulses, or a preset radiation exposure to the image receptor.  In
addition:

2. Termination of exposure shall cause automatic resetting of the timer to its initial setting or to
“zero.”

3. An X-ray control shall be incorporated into each X-ray system such that an exposure can be
terminated by the operator at any time, except for exposures of one-half (½) second or less.

(4) Exposure duration (timer) linearity.  For systems having independent selection of exposure
time settings, the average ratios (X1) of exposure to the indicated timer setting, in units of C kg-2s-1 
(mR/s), obtained at any two clinically used timer settings shall not differ by more than 0.10 times their
sum.  This is written as:

(X1 -  X2) � 0.1 (X1 + X2)

where X1 and X2 are the average values.
(5) Each X-ray exposure switch shall be located in such a way as to meet the following require-

ments:
1. Stationary X-ray systems shall be required to have the X-ray exposure switch located in a pro-

tected area or have an exposure switch cord of sufficient length to permit the operator to activate the
unit while in a protected area, e.g., corridor outside the operatory.  The procedures required under
41.1(3)“a” (4) must instruct the operator to remain in the protected area during the entire exposure.

2. Mobile and portable X-ray systems which are:
� Used for greater than one week in the same location, i.e., a room or suite, shall meet the require-

ments of 41.1(7)“c” (5)“1.”
� Used for greater than one hour and less than one week at the same location, i.e., a room or suite,

shall meet the requirements of the above paragraph or be provided with a 6.5 foot (1.98 m) high protec-
tive barrier or means to allow the operator to be at least 9 feet (2.7 meters) from the tube housing assem-
bly while making exposure.

d. Reproducibility.  When the equipment is operated on an adequate power supply as specified by
the manufacturer, the estimated coefficient of variation of radiation exposures shall be no greater than
0.05, for any specific combination of selected technique factors.
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e. mA/mS linearity.  The following requirements apply when the equipment is operated on a pow-
er supply as specified by the manufacturer for any fixed X-ray tube potential within the range of 40
percent to 100 percent of the maximum rated.

(1) Equipment having independent selection of X-ray tube current (mA).  The average ratios (X1)
of exposure to the indicated milliampere-seconds product, in units of C kg-1 mAs-1 (or mR/mAs), ob-
tained at any two consecutive tube current settings shall not differ by more than 0.10 times their sum:

(X1 -  X2) � 0.1 (X1 + X2)

where X1 and X2 are the average values obtained at each of two consecutive tube current settings, or at
two settings differing by no more than a factor of 2 where the tube current selection is continuous.

(2) Equipment having a combined X-ray tube current-exposure time product (mAs) selector, but
not a separate tube current (mA) selector.  The average ratios (X1) of exposure to the indicated
milliampere-seconds product, in units of C kg-1 mAs-1 (or mR/mAs), obtained at any two consecutive
mAs selector settings shall not differ by more than 0.10 times their sum:

(X1 -  X2) � 0.1 (X1 + X2)

where X1 and X2 are the average values obtained at any two mAs selector settings, or at two settings
differing by no more than a factor of 2 where the mAs selector provides continuous selection.

(3) Measuring compliance.  Determination of compliance shall be based on 10 exposures taken
within a time period of one hour, at each of the two settings.  These two settings may include any two
focal spot sizes except where one is equal to or less than 0.45 millimeters and the other is greater than
0.45 millimeters.  For purposes of this requirement, focal spot size is the nominal focal spot size speci-
fied by the X-ray tube manufacturer.

f. Accuracy.  Deviation of technique factors from indicated values for kVp and exposure time (if
time is independently selectable) shall not exceed the limits specified for that system by its manufac-
turer.  In the absence of manufacturer’s specifications the deviation shall not exceed 10 percent of the
indicated value for kVp and 20 percent for time.

g. kVp limitations.  Dental X-ray machine with a nominal fixed kVp of less than 50 kVp shall not
be used to make diagnostic dental radiographs of humans.

h. Administrative controls.
(1) Patient and film holding devices shall be used when the techniques permit.
(2) The tube housing and the PID shall not be hand-held during an exposure.
(3) The X-ray system shall be operated in such a manner that the useful beam at the patient’s skin

does not exceed the requirements of 41.1(7)“b” (1).
(4) Dental fluoroscopy without image intensification shall not be used.
41.1(8) Rescinded IAB 6/4/97, effective 7/9/97.
41.1(9) Bone densitometry units.
a. No additional shielding for the room is required.
b. Film badges, OSL devices, or TLDs must be issued for the first six months to all personnel

operating the unit.  If monitoring indicates no exposure, the IDPH may allow discontinuance of moni-
toring upon written request.  When new procedures are started that have not been previously moni-
tored, monitoring must be reinstated for six months and another request for discontinuance submitted
to the agency.

c. Operators, other than physicians,  must possess a health education background to include anat-
omy and physiology and must complete the manufacturer’s training session pertaining to bone densi-
tometry or equivalent.  A permit to practice for operators is not required.
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d. Specific operating procedures must be prepared and made available at the operator’s position.
e. Bone densitometry on human patients shall be conducted only under a prescription of a li-

censed physician, a licensed physician assistant as defined in Iowa Code section 148C.1, subsection 6,
or a licensed registered nurse who is registered as an advanced registered nurse practitioner pursuant to
Iowa Code chapter 152.

f. During the operation of the bone densitometry system:
(1) The operator, ancillary personnel, and members of the general public shall be positioned at

least one meter from the patient and bone densitometry system during the examination.
(2) The operator shall advise the patient that the bone densitometry examination is a type of X-ray

procedure.
g. Equipment shall be maintained and operated in accordance with the manufacturer’s specifica-

tions.  Records of maintenance shall be kept for inspection by the agency.
41.1(10) Veterinary medicine radiographic installations.
a. Equipment.
(1) The protective tube housing shall be equivalent to the requirements of 41.1(4)“c.”
(2) Diaphragms or cones shall be provided for collimating the useful beam to the area of clinical

interest and shall provide the same degree of protection as is required of the housing.
(3) The total filtration permanently in the useful beam shall not be less than 0.5 millimeters alumi-

num equivalent for machines operating up to 50 kVp, 1.5 millimeters aluminum equivalent for ma-
chines operating between 50 and 70 kVp, and 2.5 millimeters aluminum equivalent for machines oper-
ating above 70 kVp.

b. Operator protection.
(1) All wall, ceiling, and floor areas shall be equivalent to or provided with applicable protective

barriers to ensure compliance with 641—40.15(136C) and 40.21(136C) and subrule 40.26(1).
(2) All stationary, mobile or portable X-ray systems shall be provided with either a 2 meter (6.5

feet) high protective barrier for operator protections during exposures, or shall be provided with means
to allow the operator to be at least 2.7 meters (9 feet) from the tube housing assembly during exposures.

c. Operating procedures.  Veterinary medicine radiographic installations are exempt from the
requirements of 641—41.1(136C) except for 641—subrules 41.1(3) and 41.1(10).

(1) No individual other than the operator shall be in the X-ray room while exposures are being
made unless such individual’s assistance is required, and

(2) The operator shall stand behind the protective barrier of 9 feet from the useful beam and the
animal during radiographic exposures, or

(3) When an animal must be held in position during radiography, mechanical supporting or re-
straining devices should be used.  If the animal must be held by an individual, that individual shall be
protected with appropriate shielding devices, such as protective gloves and apron, and shall be so posi-
tioned that no part of the holder’s body will be struck by the useful beam.  The exposure of any individ-
ual used for this purpose shall be monitored.
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41.1(11) Computed tomography X-ray systems.
a. Definitions.  In addition to the definitions provided in 641—38.2(136C), 641—40.2(136C),

and 41.1(2), the following definitions shall be applicable to 41.1(11):
“Computed tomography dose index” means the integral from –7T to +7T of the dose profile along a

line perpendicular to the tomographic plane divided by the product of the nominal tomographic section
thickness and the number of tomograms produced in a single scan, that is:

∫ +7T
CTDI =

1 ∫ +7T
D(z) dzCTDI =

nT ∫
-7T

D(z) dz∫
-7T

where:
z = Position along a line perpendicular to the tomographic plane.
D(z) = Dose at position z.
T = Nominal tomographic section thickness.
n = Number of tomograms produced in a single scan.
This definition assumes that the dose profile is centered around z = 0 and that, for a multiple tomo-

gram system, the scan increment between adjacent scans is nT.
“Contrast scale” means the change in the linear attenuation coefficient per CTN relative to water,

that is:

CS =
µx - µw

CS =
CTNx - CTNw

where:
�x = Linear attenuation coefficient of the material of interest.
�w = Linear attenuation coefficient of water.
CTNx = of the material of interest.
CTNw = of water.
“CS”  (see “Contrast scale”).
“CT conditions of operation” means all selectable parameters governing the operation of a CT X-

ray system including, but not limited to, nominal tomographic section thickness, filtration, and the
technique factors as defined in 41.1(2).

“CTDI” (see “Computed tomography dose index”).
“CT gantry”  means the tube housing assemblies, beam-limiting devices, detectors, and the sup-

porting structures and frames which hold these components.
“CTN”  (see “CT number”).
“CT number” means the number used to represent the X-ray attenuation associated with each ele-

mental area of the CT image.

CTN =
k(µx - µw)

CTN = µw
where:

k = A constant.  (The constant has a normal value of 1,000 when the Houndsfield scale of CTN is
used.)

µx = Linear attenuation coefficient of the material of interest.
µw = Linear attenuation coefficient of water.
“Dose profile” means the dose as a function of position along a line.
“Elemental area” means the smallest area within a tomogram for which the X-ray attenuation prop-

erties of a body are depicted (see also “Picture element”).
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“Multiple tomogram system” means a computed tomography X-ray system which obtains X-ray
transmission data simultaneously during a single scan to produce more than one tomogram.

“Noise”  means the standard deviation of the fluctuation in CTN expressed as a percentage of the
attenuation coefficient of water.  Its estimate (Ss) is calculated using the following expression:

S =
100 � CS � s

Sn = µw

where:
CS = Linear attenuation coefficient of the material of interest.
µw = Linear attenuation coefficient of water.
s = Estimated standard deviation of the CTN of picture elements in a specified area of the CT

image.
“Nominal tomographic section thickness” means the full width at half-maximum of the sensitivity

profile taken at the center of the cross-sectional volume over which X-ray transmission data are collected.
“Picture element” means an elemental area of a tomogram.
“Reference plane” means a plane which is displaced from and parallel to the tomographic plane.
“Scan” means the complete process of collecting X-ray transmission data for the production of a

tomogram.  Data can be collected simultaneously during a single scan for the production of one or more
tomograms.

“Scan increment” means the amount of relative displacement of the patient with respect to the CT
X-ray system between successive scans measured along the direction of such displacement.

“Scan sequence” means a preselected set of two or more scans performed consecutively under pre-
selected CT conditions of operation.

“Scan time” means the period of time between the beginning and end of X-ray transmission data
accumulation for a single scan.

“Single tomogram system” means a CT X-ray system which obtains X-ray transmission data during
a scan to produce a single tomogram.

“Tomographic plane” means that geometric plane which is identified as corresponding to the out-
put tomogram.

“Tomographic section” means the volume of an object whose X-ray attenuation properties are
imaged in a tomogram.

b. Requirements for equipment.
(1) Termination of exposure.
1. Means shall be provided to terminate the X-ray exposure automatically by either deenergizing

the X-ray source or shuttering the X-ray beam in the event of equipment failure affecting data collection.
Such termination shall occur within an interval that limits the total scan time to no more than 110 percent
of its preset value through the use of either a backup timer or devices which monitor equipment function.

2. A visible signal shall indicate when the X-ray exposure has been terminated through the means
required by 41.1(11)“b” (1)“1.”

3. The operator shall be able to terminate the X-ray exposure at any time during a scan, or series
of scans under  CT X-ray system control, of greater than one-half second duration.

(2) Tomographic plane indication and alignment.
1. For any single tomogram system, means shall be provided to permit visual determination of

the tomographic plane or a reference plane offset from the tomographic plane.
2. For any multiple tomogram system, means shall be provided to permit visual determination of

the location of a reference plane.  This reference plane can be offset from the location of the tomograph-
ic planes.

3. If a device using a light source is used to satisfy 41.1(11)“b” (2)“1” or “2,” the light source
shall provide illumination levels sufficient to permit visual determination of the location of the tomo-
graphic plane or reference plane under ambient light conditions of up to 500 lux.
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(3) Beam-on and shutter status indicators and control switches.
1. The CT X-ray control and gantry shall provide visual indication whenever X-rays are pro-

duced and, if applicable, whether the shutter is open or closed.
2. Each emergency button or switch shall be clearly labeled as to its function.
(4) Indication of CT conditions of operation.  The CT X-ray system shall be designed such that the

CT conditions of operation to be used during a scan or a scan sequence shall be indicated prior to the
initiation of a scan or a scan sequence.  On equipment having all or some of these conditions of opera-
tion at fixed values, this requirement may be met by permanent markings.  Indication of CT conditions
of operation shall be visible from any position from which scan initiation is possible.

(5) Extraneous radiation.  When data are not being collected for image production, the radiation
adjacent to the tube port shall not exceed that permitted by 41.1(4)“c.”

(6) Maximum surface CTDI identification.  The angular position where the maximum surface
CTDI occurs shall be identified to allow for reproducible positioning of a CT dosimetry phantom.

(7) Additional requirements applicable to CT X-ray systems containing a gantry manufactured
after September 3, 1985.

1. The total error in the indicated location of the tomographic plane or reference plane shall not
exceed 5 millimeters.

2. If the X-ray production period is less than one-half second, the indication of X-ray production
shall be actuated for at least one-half second.  Indicators at or near the gantry shall be discernible from
any point external to the patient opening where insertion of any part of the human body into the primary
beam is possible.

3. The deviation of indicated scan increment versus actual increment shall not exceed plus or mi-
nus 1 millimeter with any mass from 0 to 100 kilograms resting on the support device.  The patient
support device shall be incremented from a typical starting position to the maximum incremented dis-
tance or 30 centimeters, whichever is less, and then returned to the starting position.  Measurement of
actual versus indicated scan increment may be taken anywhere along this travel.

4. Premature termination of the X-ray exposure by the operator shall necessitate resetting of the
CT conditions of operation prior to the initiation of another scan.

c. Facility design requirements.
(1) Aural communication.  Provision shall be made for two-way aural communication between

the patient and the operator at the control panel.
(2) Viewing systems.
1. Windows, mirrors, closed-circuit television, or an equivalent shall be provided to permit con-

tinuous observation of the patient during irradiation and shall be so located that the operator can ob-
serve the patient from the control panel.

2. When the primary viewing system is by electronic means, an alternate viewing system (which
may be electronic) shall be available for use in the event of failure of the primary viewing system.

d. Surveys, calibrations, spot checks, and operating procedures.
(1) Surveys.
1. All CT X-ray systems shall have a survey made by, or under the direction of, a qualified expert.

In addition, such surveys shall be done after any change in the facility or equipment which might cause
a significant increase in radiation hazard.

2. The registrant shall obtain a written report of the survey from the qualified expert, and a copy
of the report shall be made available to the agency upon request.

(2) Radiation calibrations.
1. The calibration of the radiation output of the CT X-ray system shall be performed by, or under

the direction of, a qualified expert who is physically present at the facility during such calibration.
2. The calibration of a CT X-ray system shall be performed at intervals specified by a qualified

expert and after any change or replacement of components which, in the opinion of the qualified ex-
pert, could cause a change in the radiation output.
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3. The calibration of the radiation output of a CT X-ray system shall be performed with a cali-
brated dosimetry system.  The calibration of such system shall be traceable to a national standard.  The
dosimetry system shall have been calibrated within the preceding two years.

4. CT dosimetry phantom(s) shall be used in determining the radiation output of a CT X-ray sys-
tem.  Such phantom(s) shall meet the following specifications and conditions of use:  CT dosimetry
phantom(s) shall be right circular cylinders of polymethyl methacrylate of density 1.19 plus or minus
0.01 grams per cubic centimeter.  The phantom(s) shall be at least 14 centimeters in length and shall
have diameters of 32.0 centimeters for testing CT X-ray systems designed to image any section of the
body and 16.0 centimeters for systems designed to image the head or for whole body scanners operated
in the head scanning mode; CT dosimetry phantom(s) shall provide means for the placement of a do-
simeter(s) along the axis of rotation and along a line parallel to the axis of rotation 1.0 centimeter from
the outer surface and within the phantom.  Means for the placement of dosimeters or alignment devices
at other locations may be provided; any effects on the doses measured due to the removal of phantom
material to accommodate dosimeters shall be accounted for through appropriate corrections to the re-
ported data or included in the statement of maximum deviation for the values obtained using the phan-
tom; and all dose measurements shall be performed with the CT dosimetry phantom placed on the pa-
tient couch or support device without additional attenuation materials present.

5. The calibration shall be required for each type of head, body, or whole-body scan performed at
the facility.

6. Calibration shall meet the following requirements:  The dose profile along the center axis of
the CT dosimetry phantom for the minimum, maximum, and midrange values of the nominal tomo-
graphic section thickness used by the registrant shall be measurable.  Where less than three nominal
tomographic thicknesses can be selected, the dose profile determination shall be performed for each
available nominal tomographic section thickness; the CTDI3/ along the two axes specified in
41.1(11)“d” (2)“4” shall be measured.  (For the purpose of determining the CTDI, the manufacturer’s
statement as to the nominal tomographic section thickness for that particular system may be utilized.)
The CT dosimetry phantom shall be oriented so that the measurement point 1.0 centimeter from the
outer surface and within the phantom is in the same angular position within the gantry as the point of
maximum surface CTDI identified.  The CT conditions of operation shall correspond to typical values
used by the registrant; and the spot checks specified in 41.1(11)“d” (3) shall be made.

7. Calibration procedures shall be in writing.  Records of calibrations performed shall be main-
tained for inspection by the agency.

(3) Spot checks.
1. The spot-check procedures shall be in writing and shall have been developed by a qualified

expert.
2. The spot-check procedures shall incorporate the use of a CT dosimetry phantom which has a

capability of providing an indication of contrast scale, noise, nominal tomographic section thickness,
the resolution capability of the system for low and high contrast objects, and measuring the mean CTN
for water or other reference material.

3. All spot checks shall be included in the calibration required by 41.1(11)“d” (2) and at time in-
tervals and under system conditions specified by a qualified expert.

4. Spot checks shall include acquisition of images obtained with the CT dosimetry phantom(s)
using the same processing mode and CT conditions of operation as are used to perform calibrations
required by 41.1(11)“d” (2).  The images shall be retained, until a new calibration is performed, in two
forms as follows: photographic copies of the images obtained from the image display device; and im-
ages stored in digital form on a storage medium compatible with the CT X-ray system.

5. Written records of the spot checks performed shall be  maintained for inspection by the agency.
(4) Operating procedures.
1. The CT X-ray system shall not be operated except by an individual who has been specifically

trained in its operation.
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2. Information shall be available at the control panel regarding the operation and calibration of
the system.  Such information shall include the following:  dates of the latest calibration and spot
checks and the location within the facility where the results of those tests may be obtained; instructions
on the use of the CT dosimetry phantom(s) including a schedule of spot checks appropriate for the sys-
tem, allowable variations for the indicated parameters, and the results of at least the most recent spot
checks conducted on the system; the distance in millimeters between the tomographic plane and the
reference plane if a reference plane is utilized; and a current technique chart available at the control
panel which specifies for each routine examination the CT conditions of operation and the number of
scans per examination.

3. If the calibration or spot check of the CT X-ray system identifies that a system operating pa-
rameter has exceeded a tolerance established by the qualified expert, use of the CT X-ray system on
patients shall be limited to those uses permitted by established written instructions of the qualified ex-
pert.

41.1(12) X-ray machines used for mammography.  Rescinded IAB 4/8/98, effective 7/1/98.

641—41.2(136C)  Use of radionuclides in the healing arts.
41.2(1) Purpose and scope.
a. This rule establishes requirements and provisions for the use of radionuclides in the healing

arts and for issuance of licenses authorizing the medical use of this material.  These requirements and
provisions provide for the protection of the public health and safety.  The requirements and provisions
of this rule are in addition to, and not in substitution for, the applicable portions of 641—Chapters 38 to
40.  The requirements and provisions of these rules apply to applicants and licensees subject to this rule
unless specifically exempted.

b. All references to any Code of Federal Regulations (CFR) in this chapter are those in effect as of
May 5, 2004.

41.2(2) Definitions.  For the purpose of this chapter, the definitions of 641—Chapters 38 to 40 may
also apply.  As used in 41.2(136C), the following definitions apply:

“Area of use” means a portion of a physical structure that has been set aside for the purpose of re-
ceiving, using, or storing radioactive material.

“Authorized medical physicist” means an individual who:
a. Meets the requirements of 41.2(74) and 41.2(77); or
b. Is identified as an authorized medical physicist or teletherapy physicist on:
1. A specific medical use license issued by this agency, the NRC, or an agreement state;
2. A medical use permit issued by an NRC master material licensee;
3. A permit issued by an NRC or agreement state broad scope medical use licensee; or
4. A permit issued by an NRC master material license broad scope medical use permittee.
“Authorized nuclear pharmacist” means a pharmacist who has met the appropriate requirements of

41.2(77) and 41.2(78) and who:
a. Is practicing nuclear pharmacy as authorized by a current Iowa radioactive materials license; or
b. Is identified as an authorized nuclear pharmacist on:
1. A specific license issued by the NRC or agreement state that authorizes medical use or the

practice of nuclear pharmacy;
2. A permit issued by an NRC master material licensee that authorizes medical use or the practice

of nuclear pharmacy;
3. A permit issued by the NRC or agreement state broad scope medical use licensee that authoriz-

es medical use or the practice of nuclear pharmacy; or
4. A permit issued by an NRC master material license broad scope medical use permittee that

authorizes medical use or the practice of nuclear pharmacy; or
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c. Is identified as an authorized nuclear pharmacist by a commercial nuclear pharmacy that has
been authorized to identify authorized nuclear pharmacists; or

d. Is designated as an authorized nuclear pharmacist in accordance with 641—
39.4(29)“j” (2)“3.”

“Authorized user” means a physician, dentist, or podiatrist who has met the appropriate require-
ments of 41.2(67), 41.2(68), 41.2(70), 41.2(71), 41.2(72), or 41.2(73) and who is identified on:

1. A current Iowa, NRC, or agreement state license that authorizes the medical use of radioactive
material;

2. A permit issued by an NRC master material licensee that is authorized to permit the medical
use of radioactive material;

3. A permit issued by an NRC, agreement state, or Iowa-specific licensee of broad scope that is
authorized to permit medical use of radioactive material; or

4. A permit issued by an NRC master material license broad scope permittee that is authorized to
permit medical use of radioactive material.

“Dedicated check source” means a radioactive source that is used to ensure the constant operation
of a radiation detection or measurement device over several months or years.  This source may also be
used for other purposes.

“Management” means the chief executive officer or that individual’s designee.
“Medical institution” means an organization in which several medical disciplines are practiced.
“Mobile nuclear medicine service” means the transportation and medical use of radioactive material.
“Output”  means the exposure rate, dose rate, or a quantity related in a known manner to these rates

from a teletherapy unit for a specified set of exposure conditions.
“Pharmacist” means an individual licensed by a state or territory of the United States, the District

of Columbia, or the Commonwealth of Puerto Rico to practice pharmacy.
“Radiation safety officer” means an individual who, in addition to the definition in

641—38.2(136C), meets the requirements of 41.2(65), 41.2(66), and 41.2(77) and is identified as a
radiation safety officer on a specific medical use license issued by Iowa, the NRC, or agreement state or
a medical use permit issued by an NRC master material licensee.

“Teletherapy physicist” means an individual identified as the qualified teletherapy physicist on an
agency license.

“Visiting authorized user” means an authorized user who is not identified on the license of the li-
censee being visited.

41.2(3) License required.
a. No person shall manufacture, produce, acquire, receive, possess, use, or transfer radioactive

material for medical use except in accordance with a specific license issued pursuant to these rules.
b. Unless prohibited by license condition, an individual may receive, possess, use, or transfer ra-

dioactive material in accordance with these rules under the supervision of an authorized user as pro-
vided in 41.2(11).

c. An individual may prepare unsealed radioactive material for medical use in accordance with
these rules under the supervision of an authorized nuclear pharmacist or authorized user as provided in
41.2(11) unless prohibited by license condition.

d. A licensee may conduct research involving human subjects using radioactive material pro-
vided that the research is conducted, funded, supported, or regulated by another federal agency which
has implemented the Federal Policy for the Protection of Human Subjects.  Otherwise, a licensee shall
apply for and receive approval of a specific amendment to its license before conducting such research.
Both types of licensees shall, at a minimum, obtain informed consent from the human subjects and
obtain prior review and approval of the research activities by an Institutional Review Board in accor-
dance with the meaning of these terms as defined and described in the Federal Policy for the Protection
of Human Subjects.
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Nothing in this subrule relieves the licensee from complying with applicable FDA, federal, and oth-
er state requirements governing radioactive drugs or devices.

e. An applicant that satisfies the requirements of 641—paragraph 39.4(28)“b”  may apply for a
Type A specific license of broad scope.

41.2(4) License amendments.  A licensee shall apply for and receive a license amendment:
a. Before using radioactive material for a method or type of medical use not permitted by the li-

cense issued under this rule;
b. Before permitting anyone, except a visiting authorized user described in 41.2(12), to work as

an authorized user or authorized nuclear pharmacist under the license;
c. Before changing a radiation safety officer or teletherapy physicist;
d. Before receiving radioactive material in excess of the amount authorized on the license;
e. Before adding to or changing the address or addresses of use identified in the application or on

the license; and
f. Before changing statements, representations, and procedures which are incorporated into the

license.
41.2(5) Notifications.
a. A licensee shall provide to the agency a copy of the board certification, the NRC or agreement

state license, or the permit issued by a licensee of broad scope for each individual no later than 30 days
after the date that the licensee permits the individual to work as a visiting authorized user or a visiting
authorized nuclear pharmacist.

b. A licensee shall notify the agency by letter no later than 30 days after:
(1) An authorized user, an authorized nuclear pharmacist, radiation safety officer, or teletherapy

physicist permanently discontinues performance of duties under the license or has a name change; or
(2) The licensee’s mailing address changes.
c. The licensee shall mail the documents required in this subrule to the Iowa Department of Pub-

lic Health, Des Moines, Iowa.
d. Exemptions regarding Type A specific licenses of broad scope.  A licensee possessing a Type

A specific license of broad scope for medical use is exempt from the following:
(1) The provision of 41.2(4)“b” ;
(2) The provisions of 41.2(4)“e”  regarding additions to or changes in the areas of use only at the

addresses specified in the license;
(3) The provision of 41.2(5)“a” ;
(4) The provisions of 41.2(5)“b” (1) for authorized user or an authorized nuclear pharmacist.
41.2(6) Maintenance of records.
a. Each record required by this rule must be legible throughout the retention period specified by

each subrule.  The record may be original or reproduced copy or a microform, provided that the copy or
microform is authenticated by authorized personnel and that the microform is capable of producing a
clear copy throughout the required retention period.

b. The record may also be stored on electronic media with the capability for producing legible,
accurate, and complete records during the required retention period.  Records such as letters, drawings,
and specifications must include all pertinent information such as stamps, initials, and signatures.

c. The licensee shall maintain adequate safeguards against tampering with and loss of records
specified in 41.2(6)“a”  and “b.”
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